Region, innovation and knowledge in strategy of European Union economic growth and social security
Introduction1
The adjustment in the European Union to the global economies challenges is pro gressing. Financial market situation has improved on the back of the steady implemen tation of the reform agenda, including the advancements in the European Monetary Union (EMU) architecture, and by the important policy decisions in the euro area, in cluding by the European Central Bank (ECB). The significant reform efforts in the vul nerable Member States are also bearing fruit: leveraging has decreased in the private and public sectors and competitiveness is improving in countries with large competi tiveness gaps creating conditions for further adjustment going forward. Exports are contributing increasingly to improvements in large current account deficits, which bodes well for the lasting nature of the correction. The large growth differences among the EU countries are also a reflection of the ongoing adjustment: temporarily lower or negative growth is often a feature of deep adjustments, but they open the way for more sustainable growth and convergence.
Research and methodology
The main objective of the research task is to give analysis of the region, innovation and knowledge in strategy of the European Union economic growth and social security. To the particular goals of the research belong the presentation the innovation system and knowledge in the creation of enterpreneurship, theoretical concept of innovation system and innovation process at the level of the region, knowledge-based economy, constructed advantage, Triple Helix model constructed advantage, Europe 2020 strat egy and Innovation Union and Horizon 2020 as the financial instrument implementing the Innovation Union.
The analized problems were solved with the use of both quantitative and qualitative research methods. The main research method applied in this analysis, was a method of scientific study used for splitting the whole (of individual items, their sets, phenomena) by means of logical abstraction. It was also used the analogy (comparative) method, which consists in finding similarities and differences between the items under study, the comes publicly available. In addition, the latest examining of endogenous progress assumes that it is the result of investments by companies in the work of R+D. As Carlsson reckons every theory that is trying to endogenize the technological change must take into account the diversity of products, processes, economic entities and in stitutions. In addition, the interdependence o f these different actors will be important, i.e. it must relate more to the system than individual units. From the perspective of the theory of growth based on the endogenous technological progress, the efficient inno vation system -distributing knowledge, meaning accelerating the learning processes in the economy, will stimulate a higher general level of the particular economic de velopment.
The concept of the innovation system emphasizes the cooperation as well as the flow of technology and information and various relationships and interactions between individual elements as a condition conducive to the success of the innovation process. OECD gives, among others, the following definitions of innovation systems derived from analyses on national innovation systems: -the network of public and private sector, whose activities and interrelations initiate, import, modify and expand new technologies; -the group of institutions which both together and individually contribute to the deve lopment and diffusion of new technologies, and creates a skeleton, within which the governments formulate and implement the policies influencing the innovation process; the system of interconnected institutions that create, store and transfer knowledge, skills and tools that define new technologies. Innovation systems are tested at various levels. The majority of analyses are con ducted on national innovation systems, since it is considered that the characteristics dis tinctive to individual nations most affect the distinctness of the innovation process in companies: the type and number of institutions and their behaviour (Wojnicka, 2008) .
It must be also emphasise the role of organisational culture as a key feature for creat ing innovation -the often described "enterpreneurial spirit". Innovative firms provide frames and value systems that emphasise innovation as central of the company's mis sion and put their money literally where their mouth is. Encouraging innovation, how ever, is a complex balancing act that consists of three components: first, the balancing of goals which have to be linked to the corporate mission, but not be overly specific; second, the balancing of rewards through a system that recognises members' contribu tion, but does not encourage overly risky behaviour; and third, the balancing of time pressures (Greenberg, Baron, 2003, s. 536-538) .
Innovative capacity within an organisation depends first on its ability to continu ously learn and to subsequently modify its structures, processes, and practices, and sec ond on the company's social capital. Innovating firms are learning organisations (see Argyris, 1982 Argyris, ,1999 , which enable individual learning within their workforce. Indeed, "in the knowledge-creating company, inventing knowledge is not a specialised activity -the province of the R&D department or marketing or strategic planning. It is a way of behaving, indeed a way of being, in which everyone is a knowledge worker -that is to say an enterpreneur" (Nonaka, 1991, s. 97) . Such learning processes not only enhance a firm's innovative potential but also increase efficiency and competitive advantage (Anheier, Fliegauf, 2013, s. 144 ).
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It must be emphasise that innovator attributes are certainly important but they are not all-important. Innovation does not happen in isolation, and Ruvinsky (2005) cau tions us to be very of tales glorify the 'lone genius' -be it an individual or a cooperation. Instead, innovation is based on complex interrelationship between an organisation and its larger environment(s) (Anheier, Fliegauf, 2013, s. 144) .
3.2. Theoretical concept of innovation system and innovation process at the level of the region
The theoretical concept of the innovation system is a comprehensive look at the inno vation process. Fumio Kodama points out that the existing categories of innovation and the measurements still do not cover all types of innovation. After Charles Freeman, he distinguishes, besides radical and improving innovations, other kinds of technological change like the change of the technological system and techno-economic paradigm. In the modern economy, the innovation can be realized by combining products and pro cesses held by various companies from various sectors of the economy, as well as busi nesses and other entities, particularly from the field of research and development. In many industries new economy causes modularity of innovative activity. Innovations -their in dividual modules, are subcontracted to particular vendors, so that the company achieves flexibility and reduces costs (e.g. large automotive factory). The necessary response to the modularity of economy is a comprehensive approach to the innovation process.
Technological change, is now very fast, but often meets a deep inertia among social institutions. Innovations determining the competitiveness have not only technological dimension, but also the organizational and personal one -the quality of human re sources is extremely important for the profitability and the development of an organiza tion. Moreover, significant is the nature of the innovation process that is interactive and based on the cooperation. The today ground-breaking technologies are so complex that individual companies would not be able to develop them alone. Their complexity makes it impossible to understand all the details by a single expert, as well as the knowl edge on this topic may not be fully and thoroughly transferred to the other people.
Managers of many successful companies often are ashamed to admit that they can not understand the reasons for the success of their corporations. Usually however, these are companies largely based on a variety of networks. In the case of the complex tech nology, a network includes a dozen of companies and different governmental agencies and organizations of the non-profit sector, such as universities. In addition, such a net work, integrating various skills, must not be static. Innovative networks are continually evolving. Similarly, particular elements are still subject to common learning process. Often cited here as an example is Japan, where companies can effectively implement complex technologies. The factors of success that are mentioned here is the participa tion of the government in the innovation process -the support from his part and the spe cific culture which fosters cooperation, trust and building innovation on non-material knowledge (Wojnicka, 2008) .
The new nature of the innovation process makes it necessary to adapt not only to its standards of measurement, but also the law (Wojnicka, 2008) . For example, in the United States of America in the 1980s. the anti-monopolistic law was changed so as to enable the creation of consortia of research and development between companies. In a later period it appeared that companies must obtain a permit for a consortium, if it relates to companies from the same industry. In the European Community in 1985 there was introduced ablock exclusion from the article 85 ofthe Treaty of Rome setting out the rules of compe tition law for certain categories of consortia of research and development.
The concept of the innovation system is a comprehensive way to view the innova tion process. It draws attention both on the institutional aspects -the need to bring other institutions supporting the innovation process of companies, but especially on the rela tions between companies and those institutions, as well as between companies (Woj nicka, 2008) . The interactions between companies and institutions shall mean their mutual openness and knowledge about the generated innovations, which will enable a more rapid diffusion of knowledge and innovation in the economy and social system to adapt more rapidly to technological change (Huges, Irfan, 2008) .
Many studies point at the positive relationship between cooperation and innovation and competitiveness of businesses. In Canada on average 1/3 ofthe industrial compa nies participates in the various agreements for cooperation. A greater percentage of cooperating companies is among large companies -37.2% than the small and me dium-sized companies -28.3%. At the same time, among large companies there are more innovative companies (89.6%) than the average for the entire industrial sector is (82.3%) (Wojnicka, 2008) . The cooperation is of crucial importance for an increase in creativity and innovation in the UK. Companies and other innovation system actors can be linked in the innovation pro cess in many ways. The basic traditional method are the transactional links based on the market. However, the increasingly frequent are non-market links, which are manifested in the cooperation agreements concerning joint research and development and innova tion activity. The cooperation between the partners in the economic process and partic ularly the innovative one shows increasingly popular concepts of networks and clusters and innovation systems, among both researchers and politicians (Wojnicka, 2008) .
Innovation systems are often clustered spatially -think of Sillicon Valley south of San Francisco (US) and Route 128 in the Boston area (also US) in the information and comunication technology sector. Regional clusters are mainly the product of innovation networks where private companies colaborate in R&D endeavbours and join forces with universities and government laboaratories (Powell, Grodal, 2004, s. 57) . The inte gration of companies in diverse networks is commonplace and enables the transfer of tacit knowledge. Tacit knowledge is usually not codified, and thus hard to obtain for 'outsiders' (Nonaka, Takeuchi, 1995) . In networks, this knowledge travels through in terpersonal exchange. Idea are shared, scrutinised, and discussed (Anheier, Fliegauf, 2013, s. 146 ).
An efficient innovation system introducing innovation and competitiveness of com panies must have the proper linkages between science, industry and government. The scientific and technical policies of the countries moving towards the knowledge based economy favour the linkage between universities, industry and government. At the same time, the science sector should fall within the network of links with local, re gional, national and foreign partners. As a result of such activity the boundaries be tween institutions shall disappear, and the entire system becomes more dynamic. The national policy can affect the science sector more than companies, so stronger links be tween science, industry and government can be inspired by the reform of the educa tional system.
The research into the innovations in companies have demonstrated that there is much more interaction and cooperation among the elements of the innovation system that occurs at the level of the region than the country. This results in the emphasis in re cent years to research the potential and the regional innovation systems. In response to the need and assuming greater efficiency of the actions taken nearer to the entities, most regions that possess their own local authorities creates their own policy and proinnovation strategy. The reflection of the importance of the regional level for the in novation process are the European Union programs supporting the creation of regional innovation strategies -RIS, regional initiatives for the innovation and technology transfer -RITTS, and similar national programmes as e.g. InnoRegio in Germany (Economic Bulletin, 2002) .
The latter point highights the political nature of the innovation process (Kim et al., 2007) that requires intra-organisational leadership as well as bargaining and persuasion across multiple levels. The complex nature of the innovation process often results in failurs where invention simply do not take off and remain nothing more than intriguing ideas. Ther invention make it, but their subsequent success varies widely (Anheier, Fliegauf, 2013, s. 140 ).
Knowledge-based economy
Typically, neoclassical economics neglected what was not contained in price infor mation and made no effort to add to economic knowledge by trying to measure its economic contribution. Thereafter, Hayek (1945 Hayek ( , 1948 identified the division of knowledge as the really central problem of economics as a social science and saw its key question how localized knowledge held by fragmentary firms and individuals nev ertheless produces an ordered market demand and supply. The most significant fact about this system is the economy of knowledge with which it operates, or how little the individual participants need to know in order to be able to take the right action. In ab breviated form, by a kind of symbol, only the most essential information is passed on, and passed on only to those concerned (Hayek, 1948) .
A further progenitor of the view that knowledge is a most important economic re source was Penrose (1959) . She founded what has now evolved into the "dynamic ca pabilities of firms" approach to microeconomics (Teece, Pisano, 1996) . She referenced the firm's characteristics as an administrative organization (Marshall, 1916; Coase, 1937) and home to accumulated human and material resources. The latter are inputs to services rendered, and these are the product of the firm's accumulated knowledge.
A firm's rate of growth is limited by the growth of knowledge within it, but a firm's size by the extent of administrative efficiency (Penrose, 1995) . In effect, in the words of Nonaka & Takeuchi (1995) the firm is a repository of knowledge. Penrose (1995) also acknowledged that had the term been available in the 1950s, she would have referred to the dynamic capabilities of firms residing in knowledge networks (Quere, 2003) . Thus, Penrose (1995) noted the following crucial feature of the massively increased value of transferable knowledge to the wider economy for the firm. It must be empahasise that the rapid and intricate evolution of modern technology often makes it necessary for firms in related areas around the world to be closely in touch with developments in the research and innovation of firms in many centres (Penrose, 1995) . Importantly, Penrose continues, the rise of business knowledge networks represents a metamorphosis in the contemporary economy. The key to the knowledge-based economy is at least partly re vealed as this metamorphosis in the nature of industry organization to facilitate interac tion with valuable knowledge, and not to conceal it, as was common in the previous phase of the global economy (Cooke, Leydesdorff, 2006) .
Whereas the concept of a "knowledge economy" emerged within the context of the economic analysis of the quality of the input factors in the production process (Schumpeter, 1939) , the term "knowledge-based economy" finds its roots in more re cent discussions from a systems perspective (Sahal, 1981 (Sahal, , 1985 . National govern ments, for example, need a systems perspective for developing science, technology, and innovation policies (Nelson, 1982) . By the second half of the 1950s, it had become increasingly clear to both policy makers and economic analysts that the continuing growth rates of Western economies could no longer be explained in terms of traditional economic factors such as land, labour, and capital. The "residue" (Abramowitz, 1956; OECD, 1964) had to be explained in terms of the upgrading of the labour force, surplus generated by interaction effects, and more generally the role of knowledge in the econ omy (Rosenberg, 1976) . The Organization for Economic Co-operation and Develop ment (OECD) was created in 1961 in order to organize and to coordinate science and technology policies among its member states, that is, the advanced industrial nations.
Studies of the knowledge-based economy focus not only on human capital, but also on the sectoral characteristics of the knowledge factor (Nelson, 1982; Pavitt, 1984) . Technological trajectories and regimes shape innovation systems, but with a dynamics different from those of economic or geographical factors (Nelson, Winter, 1982) . The recombination of the economic dynamics of the market, the dynamics of knowl edge-based innovation, and governance generates the systems perspective. An innova tion system can then be defined at the national level (Freeman, 1987 (Freeman, , 1988 Lundvall, 1988 Lundvall, ,1992 Nelson, 1993) , at the regional level (Cooke, 1992; Cooke et al., 2004) , or in terms of a dynamic model like the Triple Helix of university-industry-government rela tions (Etzkowitz, Leydesdorff, 2000; Leydesdorff, 1994) .
The general argument about the salience of the organization of knowledge in the sectoral, skills, and spatial composition of the economy embraces the position of Castells (1996) , who is widely known for the observation that productivity and compet itiveness are, by and large, a function of knowledge generation and information pro cessing, and that this has involved a Penrose-type metamorphosis entailing a different mode of thinking about economies. Thus the balance between knowledge and resources R IE 9 '15 has shifted so far towards the former that knowledge has become by far the most impor tant factor determining standards of living-more important than land, capital, or labour. Today's most advanced economies are fundamentally knowledge-based (Dunning, 2000) . Even neoclassicists like Paul Romer recognize that technology (and the knowl edge on which it is based) has to be viewed as an equivalent third factor along with capi tal and land in leading economies (Romer, 1990) . Inevitably this leads to issues of the generation and exploitation of knowledge. (Whitley, 1984 (Whitley, ,2001 Leydesdorff, 1995) .
Constructed advantage
It has been suggested that the idea of absolut advantage in foreign trade originates with Adam Smith and developed by Ricardo and Torrens to comparative advantage and after was developed by Marshall and Ohlin. Foray & Freeman (1993) re-introduced it yet scarcely explored it. More attention has been devoted to it in comparison to other well-known forms of economic advantage by De la Mothe & Mallory (2003) , as follows: -Comparative Advantage -This idea, deriving from David Ricardo and foreign trade theory, explained economic welfare in terms of initial resource endowments traded between regions and nations. While policies were not excluded from such an analysis, they mainly added up to forms of mercantilism, and Ricardo advocated intervention regarding technological change. The overwhelming framework which government policy gave rise to and which promoted comparative advantage was laissez-faire (Cooke, Leydesdorff, 2006) ; -Competitive Advantage -Thus countries with a large labour supply would naturally export goods that were labour-intensive (e.g., China), while countries that were tech nologically advantaged (e.g., the United States) produced and exported technologi cally advanced products. The paradox arose when advanced economies exported labour-intensive goods as well as technologically intensive goods. Krugman (1995) and Porter (1990 Porter ( , 1998 noted the competitive advantage of firms in which distribu ted supply chains and the role of large domestic markets became accepted (Cooke, Leydesdorff, 2006) ; -Constructed Advantage -The "new competitive advantage" (Best, 2001) highlights regional development economics, the dynamic of which draws upon constructed ad vantage. This knowledge-based construction requires interfacing developments in various directions: -Economy -regionalization of economic development; "open systems" inter-firm interactions; integration of knowledge generation and commercialization; smart in frastructures; strong local and global business networks (Desai, Vreeland, 2011) ; -Governance -multi-level governance of associational and stakeholder interests; strong policy-support for innovators; enhanced budgets for research; vision-led policy leadership; global positioning of local assets; -Knowledge Infrastructure -universities, public sector research, mediating agen cies, professional consultancy, etc. have to be actively involved as structural puz zle-solving capacities; -Community and culture -cosmopolitanism; sustainability; talented human capi tal; creative cultural environments; social tolerance. This public factor provides a background for the dynamics in a Triple Helix of university-industry-government relations (Leydesdorff, Etzkowitz, 2003) . Early work on regional innovation systems (Cooke, 1992; Cooke, Morgan, 1994) attempted to capture the integrative and interactive nature of the knowledge-based economy examined from the regional perspective. The list of networking partners in cludes the base institutions like universities, research laboratories, research associa tions, industry associations, training agencies, technology transfer organizations (TTOs), specialist consultancies, government development, technology and innova tion advisory agency programme-funding, and private investors. This knowledge ex ploration, examination and exploitation base supports the innovation efforts o f large and small firms in many industries. Not all interactions are only intra-regional; many are also national and global, but in the most accomplished regional economies like Baden-Württemberg, a majority o f such institutional networking interactions were regional, and on such regular terms that the networking had become systemic (Cooke, 2001 ).
Triple Helix model constructed advantage
It was Schumpeter who first recognized the importance of knowledge in the econ omy by his reference to "new combinations of knowledge" at the heart of innovation and entrepreneurship (Schumpeter, 1911) . Studies o fthe knowledge-based economy focus not only on human capital, but also on the sectoral characteristics of the knowl edge factor (Nelson, 1982; Pavitt, 1984; Dunning, 2000) . An innovation system can be defined at the national level (Freeman, 1987 (Freeman, , 1988 Lundvall, 1988 Lundvall, , 1992 Nelson, 1993) , at the regional level (Cooke, 1992; Cooke et al., 2004) , or in terms of a dynamic model like the Triple Helix of university-industry-government relations (Etzkowitz, Leydesdorff, 2000; Leydesdorff, 1994) .
In the Triple Helix model constructed advantages have been conceptualized as the surplus value of an overlay of relations among the three components of a knowl edge-based economy: (1) the knowledge-producing sector (science), (2) the market, and (3) governments. Those places with research universities witness a growing de mand for knowledge transfer to industry and, through government, to society (Etzkowitz, Leydesdorff, 1998; Etzkowitz et al., 2000) . Moreover, the spread of universities is reasonably uniform in advanced industrial countries. For research knowledge, indus try and government can be expected to pay more for privileged access to knowl edge-based growth opportunities by funding research, stimulating closer interactions among the three institutional partners, subsidizing infrastructure (e.g., incubators and science parks), and stimulating academic entrepreneurship skills and funding (Cooke, Leydesdorff, 2006) .
The effect of the growth in importance of regional (and other) innovation systems is to pervade the regional and other economies with scientific, synthetic and symbolic knowledge to a greater extent than ever before. R&D management and S&T policies at Zdzisław W. Puślecki RIE 9 '15 relevant government levels enlarge the set of options. These, however, are not fixed but evolving distributions in which some regions are more developed as knowledge-based economies than others. Hence, the post-1970s fascination with "high-tech" regions worldwide. Today, however, as the Triple Helix perspective suggests, with universities and their related research laboratories spread throughout most regions, many more economies have the chance to access not only yesterday s "global" knowledge an nounced on the Internet and exploitable by all, but local knowledge of potentially high value generated from research conducted in relation to regional capabilities. Thus, as the knowledge base becomes pervasive, the knowledge economy is further reinforced. The knowledge base of an economy can be considered as a second-order interaction ef fect among Triple Helix interfaces between institutions and functions in different spheres. Proximity enhances the chances for couplings and, therefore, the formation of technological trajectories. In this manner, connections between regional innovation systems and markets (an understudied aspect in the broad field of innovation studies) may be facilitated (Cooke, Leydesdorff, 2006 ).
Europe 2020 strategy and innovation Union
The budgetary and economic policies with the Stability and Growth Pact and the Europe 2020 strategy are the basis for building a common understanding about the pri orities for action at the national and EU level as the EU seeks to return to a path of sus tainable growth and job creation. It must be emphasized that the EU economy is slowly starting to emerge from the deepest financial and economic crisis in decades. The Commission recommends focusing on the same five priorities that were identified in last year s Survey: -Pursuing differentiated, growth-friendly fiscal consolidation; -Restoring normal lending to the economy; -Promoting growth and competitiveness for today and tomorrow; -Tackling unemployment and the social consequences of the crisis; -Modernising public administration.
The key driver of the problems is Europe s structural innovation gap: compared to its competitors, Europe s patenting performance is weak and it lags behind in develop ing new products, new processes and new services. To boost productivity and growth, it is critically important to generate breakthrough technologies and translate them into new products, processes and services. Europe has taken an early technological lead in many key technology areas, but in the face of growing competition its advantage is ten uous, and has not translated into an innovative and competitive lead. A timely and tar geted European policy is needed for bridging the "valley of death" if Europe is to remain competitive (SEC 1428 final 201).
This key driver is underpinned by the following structural problem drivers: -Insufficient contribution of research and innovation to tackling societal challenges; -Insufficient technological leadership and innovation capability of firms; -The need to strengthen the science base; -Insufficient cross-border coordination.
The Innovation Union plan contains over thirty actions points, with the aim to do three things: -make Europe into a world-class science performer; -remove obstacles to innovation -like expensive patenting, market fragmentation, slow standard-setting and skills shortages -which currently prevent ideas getting quickly to market; and -revolutionise the way public and private sectors work together, notably through In novation Partnerships between the European institutions, national and regional au thorities and business. Innovation Union is the European Union strategy to create an innovation-friendly environment that makes it easier for great ideas to be turned into products and services that will bring economy growth and jobs (Figure 1, Figure 2 ). The Annual Growth Sur vey for 2013 launches the 2013. European semester for economic policy coordination, which ensures Member States align their budgetary and economic policies with the Stability and Growth Pact and the Europe 2020 strategy. It is the basis for building a common understanding about the priorities for action at the national and EU level as the EU seeks to return to a path of sustainable growth and job creation.
The Annual Growth Survey should feed into national economic and budgetary deci sions, which Member States will set out in Stability and Convergence Programmes (un der the Stability and Growth Pact) and National Reform Programmes (under the Europe 2020 strategy) in April 2013. These programmes will form the basis for the European Commission's proposals for country-specific recommendations in May 2013. It must be emphasized that the EU economy is slowly starting to emerge from the deepest financial and economic crisis in decades. However, although important action has already bee taken and positive trends are beginning to emerge, to remain some dis tance from a recovery (Table 1) . To restore confidence and return to growth, it is essen tial that Member States maintain the reform momentum, and for this reason the Commission recommends focusing on the same five priorities that were identified in last year' s Survey (Figure 3) : -Pursuing differentiated, growth-friendly fiscal consolidation; -Restoring normal lending to the economy; -Promoting growth and competitiveness for today and tomorrow (Table 1, Figure 3) ; -Tackling unemployment and the social consequences of the crisis; -Modernising public administration. The deleveraging and adjustment process is inevitable and the main task of policy makers is to manage it and alleviate the associated economic and social consequences. Fiscal adjustment has to continue along the path of a differentiated growth-friendly consolidation strategy in view of the high debt levels and long-term challenges to pub lic finances. R IE 9 '15
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Financial instrument Horizon 2020
From 2014 to 2020 with abudget of just over €70 billion, the EU's new programme for research and innovation is part of the drive to create new growth and jobs in Europe. For IE: the target is 2.5% of GNP which is eistimated to be equivalent to 2.0% of GDP. For LU: the target is between 2.30% and 2.60% (2.45% was assumed). This will provide a boost to top-level research in Europe, including the very success ful European Research Council (ERC); -Strengthen industrial leadership in innovation € 17,015 million. This includes major investment in key technologies, greater access to capital and support for SMEs; -Provide € 30,956 million to help address major concerns shared by all Europeans such as climate change, developing sustainable transport and mobility, making re newable energy more affordable, ensuring food safety and security, or coping with the challenge of an ageing population. It must be emphasized that Horizon 2020 will tackle societal challenges by helping to bridge the gap between research and the market by, for example, helping innovative enterprise to develop their technological breakthroughs into viable products with real commercial potential. This market-driven approach will include creating partnerships with the private sector and Member States to bring together the resources needed.
International cooperation (Fukuda-Parr, 2011; Wibbels, Ahlquist, 2011) will be an important cross-cutting priority of Horizon 2020. In addition to Horizon 2020 being fully open to international participation, targeted actions with key partner countries and regions will focus on the EU's strategic priorities. Through a new strategy, a strategic and coherent approach to international cooperation will be ensured across Horizon 2020. Horizon 2020 will be complemented by further measures to complete and further develop the European Research Area by 2014. These measures will aim at breaking down barriers to create a genuine single market for knowledge, research and innova tion.
It must be emphasized that new browth strategy of the EU need for public interven tion, subsidiarity and European Added Value. There is a clear case for public interven tion to tackle the problems above. Markets alone will not deliver European leadership. Large-scale public intervention through both supply and demand measures will be needed to overcome the market failures associated with systemic shifts in basic tech nologies. However, Member States acting alone will not be able to make the required public intervention. Their investment in research and innovation is comparatively low, is fragmented and suffers from inefficiencies -a crucial obstacle when it comes to tech nological paradigm shifts. It is difficult for Member States on their own to accelerate technology development over a sufficiently broad portfolio of technologies, or to tackle the lack of transnational coordination.
As highlighted in the proposal for the next Multi-annual Financial Framework, the EU is well positioned to provide added value, through measures to coordinate national funding, which restructure more efficiently the European research and innovation land scape, and through implementing collaborative research and mobility actions, which generated critical mass (SEC 1428 (SEC final 2011 .
A next generation programme should build on the experience from past Framework Programmes for Research and Technological Demonstration (FP), the Competitiveness and Innovation Programme (CIP), and the European Institute of Technology and Inno vation (EIT) It is important to underline that over several decades, EU programmes have funded Europe's best researchers and institutes, and produced large-scale structur- RIE 9 '15 ing effects, scientific, technological and innovation impacts, micro-economic benefits, and downstream macro-economic, social and environmental impacts for all EU Mem ber States. However, important lessons can be learned from the past, including aca demic insights and stakeholder feedback. Research, innovation and education ( Figure 5 ) should be addressed in a more coordinated manner and research results better dissemi nated and valorised into new products, processes and services. Especially education and skills are key for increasing of innovation levels ( Figure 5, Figure 6 ) and creat new job ( Figure 6 , Table 2 ). The intervention logic should be more focused, concrete, de- Monitoring and evaluation need to be strengthened. In order to tackle the problems identified above, the following objectives have been set. The general objective of the next EU spending programme for research and innovation will be to contribute to the objec tives of the Europe 2020 strategy and to the completion of the European Research Area.
In order to achieve this general objective, there are five specific objectives: -Strengthen Europe's science base by improving its performance in frontier research, stimulating future and emerging technologies, encouraging cross-border training and career development, and supporting research infrastructures; -Boost Europe's industrial leadership and competitiveness through stimulating le adership in enabling and industrial technologies, improving access to risk finance, and stimulating innovation in SMEs; -Increase the contribution of research and innovation to the resolution of key societal challenges; -Provide customer-driven scientific and technical support to Union policies; -Help to better integrate the knowledge triangle -research, researcher training and innovation.
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The options considered were designed and evaluated in relation to stakeholders ' views, the problems and the objectives above. They take into account some key param eters set out in the EU budget review: the need to focus on instruments with proven Eu ropean added value, to develop a more results-driven approach, to leverage other public and private funding, and to design EU instruments that work together in a single strate gic framework.
This Impact Assessment considers four policy options: • Business-as-usual (BAU): maintaining the current plurality of programmes for R&D and innovation (Figure 4 ): In this scenario, the three main existing EU sources of fun ding for research and innovation -FP7, the innovation-related part of the CIP, and the EIT -are simply carried forward into the next multiannual financial framework as separate instruments, and in their current formats.
• Improved business-as-usual: loose integration and stand-alone simplification (BAU+):
In this scenario, FP7, the innovation-related part of the CIP, and the EIT remain sepa rate instruments and retain their current formats but are put together under a 'com mon roof' ; loose coordination mechanisms are established between them. The implementing modalities of each programme are simplified separately, but no single set of simplified rules, funding schemes, support services etc. applies across the three programmes.
• Horizon 2020 -Establishing a single strategic framework for Research and Innova tion: In this scenario, FP7, the innovation-related part of the CIP, and the EIT are ful ly integrated into a single unitary framework: Horizon 2020, The Framework Programme for Research and Innovation. The current separation between research and innovation activities is eliminated. Horizon 2020 sets out three strategic policy objectives: raising and spreading the levels of excellence in the research base; tac kling major societal challenges; and maximising competitiveness impacts of rese arch and innovation. Horizon 2020 is structured around three priorities which link directly to these aims. The selection of actions and instruments is driven by policy objectives and not by instruments. Horizon 2020 also integrates a major simplifica tion and standardisation of funding schemes and implementing modalities across all areas.
• Bring to an end EU level R&D financing and re-nationalise R&D and innovation policies: The renationalisation option consists of discontinuing EU research and in novation programmes and of spending those funds at Member State level. A disconti nuation option, which is assessed to a lesser extent, consists of discontinuing EU research and innovation programmes and not spending those funds at Member State level (SEC 1428 (SEC final 2011 . Interseting is to indicated how the options were compared. The four policy options were compared along a range of key parameters relevant to assessing public interven tion in research and innovation: -clarity of focus of the intervention; -quality of the intervention logic; -extent to which the intervention achieves critical mass at both programme and pro ject level; -extent of flexibility associated with the intervention; -extent to which it promotes excellence; -accessibility and reach; -degree of stakeholder support; -impact on SMEs; -extent to which the intervention promotes knowledge triangle and broader horizontal policy coordination; -impacts of the intervention -structuring, leverage, innovation, economic and compe titiveness, social, environmental, and EU policy impacts; -cost-effectiveness.
The comparison along these parameters was done using a range of evidence includ ing: ex post evaluations; foresight studies; analyses of FP and Community Innovation Survey data; science, technology and innovation indicators; econometric modelling; reviews of academic literature; competitiveness studies; expert hearings etc.
Horizon 2020 also maximises cost-effectiveness. On the cost side, its farreaching integration, simplification and harmonisation will reduce costs for the Commission and for applicants. At the same time, the Horizon 2020 option maximises the benefits through a close integration of research, innovation and training. This will provide the best approach for ensuring that investments made at EU level in research projects are fully valorised into patents and new products, processes and services.
Box 1. Quantifying economic, competitiveness and social impacts
The enhanced scientific, technological and innovation impacts produced by Horizon 2020 should translate into larger downstream economic and competitiveness impacts. It is estimated that by 2030 it could generate the following impacts over and above the BAU option: -Horizon 2020 will stimulate Europe ' s economic growth, generating 0.53 percent of extra GDP. -It will also enhance Europe ' s competitiveness, increasing its exports by 0.79 percent, and reducing its impor ts by 0.1 percent. -It will create jobs for Europe s citizens, increasing employment by 0.21 percent. Under the renationalisation and discontinuation options, the effects would be weaker compared with the BAU option by 2030: -Renationalisation would reduce GDP by 0.04 percent, cnt 0.06 pereent off exports, have no effect for impor ts, but would lead to a job loss of 0.01 percent. The BAU+ option would allow for some alignment of objectives and achieve a certain degree of simplification producing positive effects on administrative burden, accessibility, reach, structuring effects, leverage effects, innovation impacts and down stream economic, social, environmental and EU policy impacts. In the case of the renationalisation option, it would be more difficult to orient Europe s research and in novation programmes on commonly agreed objectives while critical mass and excel lence would be compromised. The quality of the intervention logic, the level of flexibility, accessibility and reach, and the extent of knowledge triangle and broader horizontal policy coordination could in theory be enhanced more easily at national or regional level (Acharya, 2011) though this is not the case now and would involve im portant trade-offs (Wibbels, Ahlquist, 2011) . This would compromise the return on in vestment in research as scientific, technological and innovation impacts would be reduced, which would translate into smaller economic and competitiveness, social, en vironmental and EU policy impacts. A summary of the comparison of options is given in the table 3. Notes: (1) Easier to focus programmes, but more difficult to focus them on pan-European objectives; (2) In theory, easier to achieve/enhance; in practice, mixed Member State and regional performance; (3) but reduced critical mass, excellence; (4) but reduced critical mass and ability to pool resources; (5) but reduced access to foreign part ners, capabilities, markets.
Source: (SEC 1428 final 2011).
Under Horizon 2020, only those kinds of activities will be supported that have passed the European added value test. Under the proposal on the next MFF, the funding for Horizon 2020 amounts to €80 billion (constant 2011 prices), which represents a 46 percent increase with respect to comparable funding under the MFF 2007-2013 (constant 2011 prices) . The new system for the evaluation and monitoring of Horizon 2020 will be based on a comprehensive, well-timed and harmonised strategy, with a strong focus on throughput, output, results and impacts (SEC 1428 final 2011).
Results
What indicates the importance and innovativeness of the research is the presentation of the region, innovation and knowledge in the strategy of the European Union eco nomic growth and social security. According to the new theory of growth being the best theoretical foundation for the concept of the innovation system, the primary factor in fluencing the economic growth is the endogenous technical progress. In the endoge nous theories workers are seen as an element capable of active interaction and creating changes in the production process, and therefore a huge role in increasing productivity is ascribed to human capital and knowledge. The organization of pure and applied knowledge can increasingly pervade the economy when scientific and technological knowledge is institutionally produced and systematically controlled.
Stronger links between science and industry are forced by the changing nature of technology, which is a complex and systemic. That makes it necessary for companies to be able to solve complex problems with a greater number ofvariables. This leads to cre ation of knowledge in companies, which is not only specific, but depends on the devel opment of complementary and sometimes basic scientific fields. In response to such needs of companies, there have been a variety of knowledge disciplines founded, includ ing the theory, methodology and methods of measurement, useful in solving complex problems. Companies are becoming increasingly multi-technological and incorporate multiple disciplines in their problem solving mechanism. The movement of patents, ci tations or product development in a knowledge-based industries complements both re search and commercial activities. The links between science and industry can therefore be measured, among other things, through the so-called knowledge-absorption (de pendence on the science) of particular industries, related to the given technology or technological system.
The research into the innovations in companies demonstrate that there is much more interaction and cooperation among the elements of the innovation system that occurs at the level of the region than the country. This results in the emphasise in recent years to research the potential and the regional innovation systems. In response to the need and assuming greater efficiency of the actions taken nearer to the entities, most regions that possess their own local authorities creates their own policy and proinnovation strategy. The Triple Helix challenge is picked up also in an attempt to identify the factors that af fect the ability of universities both to create new knowledge and to deploy that knowledge in economically useful ways and thereby contribute to economic growth and prosperity. It seems therefore that constructed advantage based on regional innovation systems that transceive over long distances as well as through regional networks is becoming the model of choice for achieving accomplished regional economic development.
International cooperation is an important cross-cutting priority of Horizon 2020. In addition to Horizon 2020 being fully open to international participation, targeted ac tions with key partner countries and regions will focus on the EU's strategic priorities. Through a new strategy, a strategic and coherent approach to international cooperation is ensure across Horizon 2020.
Horizon 2020 maximises cost-effectiveness. On the cost side, its farreaching inte gration, simplification and harmonisation reduce costs for the Commission and for ap RIE 9 '15 plicants. At the same time, the Horizon 2020 option maximises the benefits through a close integration of research, innovation and training. This provide the best approach for ensuring that investments made at EU level. Structural reforms, which improve competitiveness, wage responsiveness and price flexibility are key to improving adjust ment capabilities and to stimulating the transfer of resources from declining to growing sectors.
Priority must be measures which support economic development and employment. It is necessary to pursue in connection with this proactive and a cross-cutting strategy. The aim is to put an end to the market fragmentation, remove the obstacles and barriers hampering the movement of services, innovation and creativity. These actions should reinforce a uniform internal market the EU and outwards to enhance the competitive ness of the global primarily in relation to the USA and Japan as well as emerging mar kets such as Brazil, Russia, India and China (BRIC). This should be done mainly by an increase in the financial outlay on research and development (R&D) and the develop ment of new knowledge-based economy.
Higher education can be used for accelerating the economic development and for building the political democracy. A special importance of the higher education is seen in a long-term education of societies and also in a permanent education, which is related to the requirements resulting from fast technical and technological changes, and espe cially to the growing role of computer technology, used in a very important segment of economic and social development processes, that is, in information processes. At the same time the value of higher education in the whole education system will be growing. As a result, the ties between higher education, scientific research and production pro cesses, that is, the ties characteristic for knowledge-based society, will help to reduce unemployment. There is also the need for steady modernisation of teaching curricula in existing university specialisations. This should be complemented by a broad interna tional cooperation, especially with the best scientific and academic centres.
Conclusion
It must be emphasized that structural reforms are necessary to facilitate adjustment and improve the framework conditions for European Union economic growth and so cial security. Reforms promoting job creation, investment in innovation, skills and in clusive growth are necessary to tackle the risk of hysteresis and alleviate the negative impact of the crisis on social conditions. A fair distribution of the adjustment burden across society is important for sustained growth. Ultimately, however, a coherent pol icy mix encompassing both macro-financial and structural policies is indispensable for growth to resume. Hence a determined policy action on all these fronts is necessary to counter the negative dynamics and improve the economic situation in a sustainable manner.
The important of the research is the conclusion that there is positive dependence be tween innovation activity in innovation system and effectiveness of the innovation pro cess. The more interaction and cooperation it can observe on the regional level than on the state. The new programme of the scientific and innovation research Europe 2020
